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EgyptAbstract Background: Many reports have documented a relationship between vestibular and
migraine disorders. The term vestibular migraine appeared in an appendix of the third edition of
IHS as a first step for new entities (Neuhauser et al., 2001).
Objective: To determine the prevalence of vestibular migraine in a dizziness clinic and to describe
its clinical profile.
Methods: Retrospective study was conducted in the period from January 2011 to December
2013. Charts of patients coming for Hearing and Balance Clinic were thoroughly reviewed. Patients
fulfilling criteria of definite VM according to The International Classification of Headache Disor-
ders, 3rd edition (beta version) were selected. A full neuro-otologic evaluation and Videonystag-
mography with bithermal caloric testing were included in their files and were analyzed.
Results: The prevalence of vestibular migraine in a dizziness clinic was found to be 22%. Vertigo
either isolated or combined with the sense of imbalance was found in over 60%. Phonophobia was
the commonest aural symptom, followed by the sense of bilateral ear fullness and tinnitus. Posi-
tional nystagmus was frequently recorded in 60% of the patients. Caloric weakness was seldom seen
(7.5%). Hearing loss was encountered in only 3.1%. None of the patients demonstrated abnormal-
ities in ocular motor tests. History of motion sickness was highly statistically correlated to the pres-
ence of VNG abnormalities.
Conclusions: Vestibular migraine is one of the leading causes of dizziness in both adults and chil-
dren. A high percentage of patients showed abnormalities in Videonystagmography during testing
documenting vestibular system involvement in migraine patients during the dizziness attack. Good
history taking and analysis of aural symptoms helps in the differential diagnosis. The profile of VM
patients is outlined.
 2016 Egyptian Society of Ear, Nose, Throat and Allied Sciences. Production and hosting by Elsevier B.V.
All rights reserved.1. Introduction
Since the 19th century, the clinical associations of migraine
and dizziness have been made. Attempts at a more scientific
analysis of this relationship have only begun over the last
20 years. Many reports have documented a relationship.
Table 1 Distribution of VM patients according to source of
referral.
Otolaryngologists Neurologists Self Others
59 (60%) 14 (14%) 22 (22.4%) 3 (3.1%)
Table 2 Age and gender distribution of VM patients.
Range (years) Mean SD
9–59 33.86 11.26
Gender Male Female
42 (43%) 56 (57%)
Table 3 Description of the dizziness character in VM
patients.
Rotation Imbalance Combined
(rotation and imbalance)
Others
36 (37%) 30 (30%) 24 (25%) 8 (8%)
History taking revealed that temporal association between dizziness
and headaches presented in about 66% of the patients while 34% of
the subjects reported that dizziness and headache attacks are not
related.
18 N. Hazzaa, S.S. El Mowafybetween vestibular and migraine disorders. Alternative terms
that have been used include migraine-associated vertigo,
migraine-related vestibulopathy, vestibular migraine, benign
recurrent vertigo and benign paroxysmal vertigo of
childhood.12
The International Headache Society (IHS) has published
well-recognized criteria for the diagnosis of migraine.7 Never-
theless, vertigo was mentioned in this classification only in
respect of basilar type migraine and benign paroxysmal vertigo
of childhood. It is believed now that the high prevalence of
migraine-related vertigo is clearly more than a chance
association.
Vestibular migraine was jointly proposed by Ba´ra´ny Soci-
ety and the subcommittee of the (IHS).17 It appeared in an
appendix of the third edition of IHS as a first step for new
entities.8
The internationally accepted criteria for the diagnosis of
vestibular migraine are based on: recurrent vestibular symp-
toms of moderate severity, a history of migraine, a temporal
association between vestibular symptoms and migraine symp-
toms and exclusion of other causes of vestibular symptoms.
Duration of acute episodes is limited to a window of between
5 min and 72 h.8
2. Rationale
To the best of the authors’ knowledge published research on
vestibular migraine epidemiology in the Middle East and
Egypt is scanty. This study was undertaken to address the clin-
ical presentation of such disorder and to determine common
clinical features that may be associated with ‘‘vestibular
migraine” (VM).
3. Methodology
In the period from January 2011 to December 2013 the
authors retrospectively reviewed charts of patients referred to
Hearing and Balance Clinics of Ain shams University com-
plaining of dizziness for assessment. Patients fulfilling criteria
of definite VM according to the International Classification
of Headache Disorders, 3rd edition (beta version) were
selected.8 A full neuro-otologic evaluation was performed by
the principle investigator who is a senior physician audiologist
specialized in audiovestibuar medicine.
History and primary complaint of dizziness were thor-
oughly analyzed. Intake of medications (either for dizziness
or migraine) was also registered. Videonystagmography with
bithermal caloric testing was conducted in all patients. All
other investigations (Pure Tone Audiometry, ABR, CT,
MRI, Duplex for the neck vessels, radiology for cervical spine,
laboratory tests) were performed when considered appropriate
to rule out other causes for dizziness. Patients’ and parents’
consent for publication of the data was taken.
4. Statistical methods
IBM SPSS statistics (V. 23.0, IBM Corp., USA, 2015) was
used for data analysis. Data were expressed as Median and
Percentiles for quantitative non-parametric measures in addi-
tion to both number and percentage for categorized data.The following tests were done:
1. Comparison between two independent groups for non-
parametric data using Wilcoxon Rank Sum test.
2. Chi-square test to study the association between each 2
variables or comparison between 2 independent groups as
regards the categorized data.
The probability of error at 0.05 was considered sig., while at
0.01 and 0.001 are highly sig.
5. Results
A total number of 446 patients were examined in the period
from January 2011 to December 2013. Patients were referred
or coming by themselves to the clinic for vestibular assessment
because they were suffering from some sort of dizziness as a
complaint. Ninety-eight patients (22%) fulfilled the criteria
of VM. Table 1 shows the distribution of VM patients accord-
ing to source of referral. Age and gender distribution is shown
in Table 2. During the same period of the study, a total num-
ber of 25 children were evaluated. Eleven children (44%) ful-
filled the criteria of VM and were included in the data analysis.
Description of the character of the dizziness attacks is
shown in Table 3. During the dizziness attacks, aural symp-
toms were found in (60%) of the patients including phonopho-
bia, tinnitus and aural fullness (Table 4). Aural symptoms
presented bilaterally in (83%) of the patients. Hearing loss
was found in 3 patients, their audiometric configuration was
bilateral mild high frequency sensori-neural hearing loss.
Table 4 Distribution of aural symptoms in VM patients.
Symptom No. %
Hearing loss 3 3.1
Tinnitus 29 29.5
Aural fullness 21 21.4
Phonophobia 49 50
Table 5 VNG findings in VM patients.
Test Normal Abnormal
No. % No. %
Oculomotor 98 100 – –
Spontaneous 96 98 2 2
Positional 40 41 58 59
Positioning 91 92.5 7 7.2
Caloric 91 92.5 7 7.2
VNG test was normal in (37.5%) of the patients. Abnormal VNG
findings were recorded in (62.5%).
Table 6 Correlation between age, duration of headaches and
duration of dizziness complaint and VNG findings.
VNG n VNG abn. P
N Median N Median
Age 38 32.5 60 32 0.53
Headaches (years) 38 0.65 60 0.25 0.945
Dizziness (hours) 38 6.5 60 4 0.671
There is no statistical correlation between age, duration of head-
aches, duration of dizziness complaint and VNG findings.
Table 7 Correlation between duration of each dizziness
attack and VNG test findings.
Duration of each attack VNG Total P-value
Abn. N
Total Days Count 7 2 9 .382
% 11.7% 5.3% 9.2%
Hours Count 16 6 22
% 26.7% 15.8% 22.4%
Min Count 27 20 47
% 45.0% 52.6% 48.0%
Min–Hours Count 3 5 8
% 5.0% 13.2% 8.2%
Sec Count 6 5 11
% 10.0% 13.2% 11.2%
Sec–Min Count 1 0 1
% 1.7% 0.0% 1.0%
Count 60 38 98
There is no statistical correlation between duration of each dizzi-
ness attack and VNG test findings.
Table 8 Correlation between history of motion sickness and
VNG findings.
VNG Total P-value
Abn. N
Motion sickness Neg. Count 16 23 39 .001
% 26.7% 60.5% 39.8%
Pos. Count 44 15 59
% 73.3% 39.5% 60.2%
Total Count 60 38 98
% 100.0% 100.0% 100.0%
The presence of motion sickness was highly statistically correlated
to the possibility of finding abnormalities in VNG in VM patients.
Vestibular migraine 19VNG test results of 98 patients of VM are represented in
Table 5. The recorded positional nystagmus was horizontal,
horizontal-torsional or vertical in direction. The horizontal
nystagmus was in 30 (48%) patient, the horizontal-torsional
nystagmus was in 22 (36%) of patients and pure vertical up-
beating nystagmus was elicited in 10 (16%) patients. Nystag-
mus recorded was direction fixed or changing direction with
changing head position and it was abolished by fixation.
History of motion sickness was positive in (62%) and fam-
ily history was reported in (16%) of the patients.
Correlation analysis between variables such as age and
complaint (dizziness and headache) as well as VNG findings
is shown in Tables 6 and 7. Correlation of motion sickness
with VNG findings is represented in Table 8. No statistically
significant correlation was found between age, duration of
the complaint (headache or dizziness) and VNG findings.
Highly statistically significant positive correlation was found
between motion sickness and the possibility of finding VNG
abnormalities (Table 8).
6. Discussion
Lack of awareness about migraine as a specific cause for head-
ache is very prevalent in our community. In fact in spite of the
clear diagnostic criteria of migraine from history andinvestigations, 30% of the patients in the sample studied were
not diagnosed. Furthermore, 70% of the study group came in
with a history of long standing migraine but no correlation was
made between their headache and dizziness either by them-
selves or by their referring physicians.
In the literature it is estimated that approximately 50% of
migraine patients go undiagnosed or mismanaged. Many
self-treat, or are treated inappropriately for sinus or other
non-migrainous types of headache.15
Prevalence of VM in the present study was found to be 22%
among dizzy patients. This figure can be trusted because of the
large sample size (446 patients).
The gender distribution of VM patients is comparable to
Neuhauser et al.4 who reported that there’s a female prepon-
derance with a female-to-male ratio between 1.5 and 5 to 1.
As it was reported that Women are especially likely to get
migraine (3:1 female:male ratio, 4:1 during childbearing years).
It was reported that male: female ratios of migraine without
aura, migraine with aura, migraine aura without headache,
and migrainous disorder were approximately 1:2.8
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may be one of the leading causes of dizziness in childhood. In
fact, 44% of the children who were complaining of some sort
of dizziness and came for assessment during the same period of
the study fulfilled the criteria of VM. This finding should be
taken with caution because of the limited number of children
examined in this study. Migraine is often associated with
benign recurrent paroxysmal vertigo of childhood.11
The present authors found that the manifestations of
migraine-associated vertigo are quite varied. They included
episodic true vertigo, positional vertigo, constant imbalance,
movement-associated disequilibrium, and/or lightheadedness.
Symptoms occurred before the onset of headache, during a
headache, or during a headache-free interval. Neuhauser et al.4
also reported that all forms of dizziness can occur with
migraine.
In the current study during the attacks, pure vertigo or
sense of rotation (self or rotation of the surroundings) was
reported by (37%) of subjects. If combined with imbalance
the prevalence reached over (60%). Imbalance during walking
or driving was reported by 30%. The duration of the dizziness
attacks ranged between minutes and hours, rarely persisted for
days.
Temporal association between dizziness and headache was
found only in 34% of patients. This means that the majority
of VM patients (66%) have their dizziness not combined with
their headaches simultaneously. In the present study positive
family history of migraine was found in only 16% of patients.
In a study conducted by Dzoljic et al.2 53.9% of the study
group had a positive family history for migraine. The smaller
percentage found in the present study may be correlated to
the under diagnosis of migraine in our community.
In the present study aural symptoms were also found in
many VM patients. The most prevalent was phonophobia
(50%) followed by tinnitus (29.5%) and aural fullness
(21.4%). Hearing loss was rare (3.1%). A reasonable number
of patients also reported pain in the ears during the attacks
(10%).
In a related study conducted by Neuhauser et al.4 in dizzi-
ness and migraine clinics, the authors found the most common
duration of the vertigo in vestibular migraine patients to be
between 5 and 60 min (33%). The second most commonly
associated symptom experienced by these patients was photo-
phobia (70%) followed by phonophobia (64%). Temporal
association between dizziness and headache was found in
66% of patients.
Videonystagmography (VNG) has become an important
consideration when diagnosing a patient with dizziness. In
the present study all patients were examined by VNG during
an acute attack of dizziness not necessarily accompanied with
headache. 37% of patients did not show any VNG abnormal-
ities. Positional nystagmus was the commonest finding and was
recorded in almost 60% of subjects (Table 5). The nystagmus
changed direction with the change of head position. The nys-
tagmus was horizontal, horizontotortional or pure vertical
(up beating), none fatigable, abolished with fixation and with
minimal subjective sense of dizziness.
Caloric hypofunction was very infrequent (7%). None of
the subjects demonstrated ocular motor abnormalities during
their dizziness attacks.
In light of normal ocular motor function and normal calo-
rics, the authors are speculating that the criteria of positionalnystagmus, as the prevalent anomaly, are non localizing for
central or peripheral site of lesion.
Our results are comparable to other research findings. Pole-
nsek and Tusa16 reported that nystagmus could be provoked
with positional testing in 100% of symptomatic (headache
and dizziness) patients with fixation abolished. The positional
nystagmus most commonly was sustained, of low velocity, and
could be horizontal, vertical or torsional. Bithermal water
caloric or rotary chair tests obtained during symptom-free
intervals were normal in all patients.
Lempert18 reported that during the acute attacks, central
spontaneous or positional nystagmus, and less commonly, uni-
lateral vestibular hypofunction may be found.
In a study conducted by vobBrevern et al.13 testing 20
patients with VM, the findings during acute MV point to
central-vestibular dysfunction in 10 patients (50%) and to
peripheral vestibular dysfunction in three patients (15%). In
the remaining seven patients (35%) the site of involvement
could not be determined with certainty. Patients who were con-
sidered having central lesion had some ocular findings in the
form of mild to moderate saccadic pursuit eye movements in
the acute episode.6 Two patients showed unilateral horizontal
gaze evoked nystagmus. Of note, none of the patients experi-
enced hearing loss.
Statistical analysis was conducted to study the presence of
any correlations between different variables encountered in
this study. No statistical correlation was found between age,
duration of headaches, duration of dizziness complaint and
VNG findings. Also no statistical correlation was found
between duration of each dizziness attack and VNG test find-
ings (Tables 7 and 8)
Motion sickness was very prevalent in the current study
(60.2%). Interestingly the presence of history of motion sick-
ness was highly correlated with the possibility of recording
VNG abnormalities (Table 8). Recent literature suggests
important relationships between the trigeminal system and
vestibular nuclei that may have implications for both motion
sickness and migraine. The neurons in the caudal part of the
trigeminal mesencephalic nucleus project mainly to the medial,
inferior and lateral vestibular nuclei and moderately to the
peripheral part of the superior vestibular nucleus; these
anatomical connections are involved in the mechanisms of
eye-head coordination.3 Studies demonstrating an important
relationship between serotonin receptors and motion sickness
susceptibility in both rodents and humans suggest possible
new motion sickness prevention therapies.
In agreement with our results, motion sickness was also
reported to occur in approximately 50% of migraine sufferers.1
There exists several disease processes with similar symp-
toms and presentations that could easily be confused with
VM. Some of the main ones include Meniere’s disease, basilar
migraine and benign paroxysmal positional vertigo (BBPV).
Clinicians used to depend on the presence or absence of
aural symptoms to differentiate between VM and Meniere’s
disease. The present knowledge indicates that there is a signif-
icant overlap in symptoms. In the present study it was found
that hearing loss was documented only in (7.5%) in VM
patients. Furthermore, aural symptoms of tinnitus and ear full-
ness were bilateral in (83%) of VM subjects. Patients of early
Meniere’s disease are usually able to localize their symptoms
only to one ear. Furthermore, Meniere’s patients rarely report
pain in the ear which was found in 10% of our patients.
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has published a set of diagnostic criteria. In it they specify a
requirement of at least two ‘‘posterior circulation symptoms”
(such as motor or sensory deficits or cerebellar dysfunction)
lasting between 5 and 60 min which are immediately followed
by a migraine. This requirement helps the physician to distin-
guish between basilar and vestibular migraines, given that this
specific temporal and symptomatic relationship is not typically
seen in VM patients.
BPPV is easily diagnosed with Dix-Hallpike maneuver and
a has well recognized diagnostic criteria. In the current study
and in contrast to BPPV, in VM patients the Dix-Hallpike test
produced nystagmus which could not be aligned to particular
semicircular canal stimulation.
The question which emerges at this point of the discussion
is what is the mechanism(s) leading to vestibular system dys-
function, as measured by VNG, in VM patients.
A number of theories related to the vascular and neural
mechanisms in the pathophysiology of the migraine have been
proposed in the studies to date. However, not a single unifying
hypothesis is capable of explaining the pathophysiology of
migraine itself or vestibular migraine.
In regards to vestibular migraine, one of the current theo-
ries is that migraine-induced vasospasm and subsequent
decrease in regional blood flow to the inner ear via the internal
auditory artery from the anterior inferior cerebellar artery
(AICA) could cause transient ischemia, and thus transient or
permanent peripheral vestibular dysfunction.9
The role of spreading depression affecting brainstem struc-
tures was also proposed. Spreading depression can produce
vestibular symptoms when the multisensory cortical areas
become involved that process vestibular signals, which are
located mainly in the posterior insula and at the temporopari-
etal junction.14
Several neurotransmitters that are involved in the patho-
genesis of migraine (calcitonin–gene-related peptide, serotonin,
noradrenaline, and dopamine) also modulate the activity of
central and peripheral vestibular neurons and may contribute
to the pathogenesis of VM.10 Serotonin (5-HT) has also been
found to be an important substrate in the development of
migraine. Interestingly, 5-HT has direct effects on the firing
rate of vestibular nucleus neurons. Both the serotonergic and
the peptidergic pathways possibly play a role in the develop-
ment of the short and prolonged periods of dizziness in
migraine-associated vertigo.5
7. Conclusions
Vestibular migraine may represent up to 22% of the cause for
referral for a dizziness clinics. The profile of patients is usually
a young adult female or male with a history of recurrent
attacks of severe headache and dizziness of variable duration
and headache is not necessarily time locked to dizziness. Each
attack of dizziness, which is rotational sense and or sense of
imbalance, may last from minutes to hours. Other symptoms
during the dizziness attacks include phonophobia, bilateralaural fullness, tinnitus and otalgia. The majority of vestibular
migraine patients have a history of motion sickness. If exam-
ined during an attack of dizziness, their VNG frequently shows
positional nystagmus non localizing for a peripheral or central
site of lesion. Caloric weakness, ocular motor abnormalities as
well as hearing loss are seldom seen in this group of patients.
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